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HHOACHUTEJIBbHAA 3AIIUCKA

Anrebpa sIBISIeTCS OJHHM W3 OIMOPHBIX KYpCOB OCHOBHOTO OOIEro oOpa3oBaHUs: OHA
oOecreunBaeT HU3YYCHUC NPYTUX NJUCHUIIINH, KaK CCTCCTBCHHO-HAYYHOI'0, TAK U TYMAHUTAPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHMS U B IMOBCETHEBHON JKU3HU.
PasButne y oOyyaromumxcs HaydHBIX HPEACTABICHUA O MPOUCXOXKACHUU U CYIIHOCTH
anreOpanyeckux aOCTpaKIHMid, CIoco0e OTPaKECHUST MaTeMaTUYeCKON HayKoH SBJICHUH U
IpOIIECCOB B TpHUpPOAE U OOIIeCTBE, PO MATEMaTHUYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHWUU U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB
MBINUICHHS, HEOOXOMUMBIX ISl aJIaliTalldd B COBPEMEHHOM IHdpoBoM oOmiecTe. M3yueHue
anreOpbl o0ecrieynBacT pa3BUTUE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTH MBIIJICHUAA, CIIOCOOHOCTH APryMCHTUPOBAHHO 000CHOBBIBATH CBOU
JIEMCTBUSL U BBIBOJBI, (DOPMYIIHPOBATh yTBepkIeHHs. OcBOeHHE Kypca anreOpbl oOecrieynBacT
PasBUTHUC JIOTUYCCKOI'O  MBIIIJICHUA O6yanOHII/IXC$[Z OHM HUCHOJB3YKOT ACAYKTHBHBIC U
UHIYKTUBHBIC PACCYXKICHUs, 0000IICHNE W KOHKPETU3aIlUI0, a0CTparkpoOBaHUE W AHAJIOTHIO.
OOyuenue anreOpe MpeArnoiaraeT 3HAYUTEIBHBIM OOBEM CaAMOCTOSTEIBHON JESTeIbHOCTH
o0y4aromuxcs, IMO3TOMY CaMOCTOSTEIbHOE pCEIICHHWE 3a7ad  SBJSICTCS — peanu3aiuei
ACATCIIBHOCTHOI'O IPpUHIMAIIA O6y‘-I€HI/I$I.

B cTpykType nporpaMmmMbl yaeOHOTO Kypca «Asredpay Jjisi OCHOBHOTO 00111eT0 00pa30BaHUs
OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOAUUYECKUE JIMHUU: «YHUCIa ¥ BBIYUCICHUSY,
«AnreOpanydecKkue BBIpAXKECHU», «YPaBHEHUS W HepaBeHCTBay, «DyHkimm». Kaxmas u3 sTHx
COJIEPKaTENbHO-METOAUYECKHX JINHUN Pa3BUBACTCS HA NPOTSHKEHUM TPEX JIET U3yYEHUs Kypca,
B3aUMOJICHCTBYS C IPYTMMHU €ro JTUHHUAMU. B Xone m3ydeHus: yueOHOTO Kypca 0Oydarommmcs
IIPUXOIUTCS JIOTHYECKU PACCYXkAATh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B Mporpammy ydeOHOro kypca «AnreOpa» BKIIIOUEHbl HEKOTOpPBIE OCHOBBI JIOTHKH,
IpEJCTaBICHHbIE BO BCEX OCHOBHBIX pasJernax MaTeMaTH4ecKoro oOpa3oBaHMA U
CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YUAIOIIMMKCS OCHOB YHUBEPCATLHOTO MAaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Copepxanne mTMHUN «YUKcTa U BEIYUCICHUS» CITY>KUT OCHOBOM JJIs TajbHEHIIIEero n3ydeHus
MAaTEeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO Y  OOYYAMOIIUXCS  JIOTHYECKOTO  MBIIMUICHUS,
(GOpMUPOBAHUIO YMEHHSI TOJI30BATHCS ANTOPUTMAMH, a TAKKEe MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOJUMBIX IS TIOBCETHEBHOW KM3HU. Pa3BUTHE TOHATHS O YHCJIE Ha YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPAIMOHATBLHBIMU YHCIIAMHU,
GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne JByX anreOpandyeckux JUHUN — «AnredOpanyecKkue BBIPAKEHUS» H
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOMINXCS MATEMATHIECKOTO
anmapara, HeoOXOJMMOTro JUIs PeLIeHHs 3a7ady MaTeMaTUKH, CMEXHBIX IPEAMETOB U MPAKTUKO-
OpUEHTUPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHMsl y4eOHBIM Marepuan
IPYNIUPYETCST BOKPYTI pPAlMOHAJBbHBIX BBIpAKEHHH. AureOpa JeMOHCTPUpPYET 3HAueHHE
MaTeMaTHKN KaK s3bIKa JUIST TIOCTPOCHUS MATeMaTHYEeCKHX MOJEJCH, ONMMCAaHUs TPOILECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe JaJbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, IS OCBOGHHUS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEIYKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue
CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.



Copepxanue  (QyHKIHOHAIbHO-TpaUYECKOM  JIMHUU  HAEJIEHO Ha  IOJy4YyeHHUe
00y4JarIUMUCS 3HAaHUH 0 QYHKIUSAX KaK BaXKHEUIIEH MaTeMaTHIeCKONW MOJIEIH TSI OTICAHUS U
HCCJIEIOBaHMSI Pa3HOOOPA3HBIX MPOILIECCOB M SIBICHUN B mIpupone M odmiectBe. M3yuenue
MaTepuana CIoCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS YMEHHS WCIIONb30BaTh pPa3INIHbIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJIBTYPBI.

CormnacHo yueOHOMY TUTaHy B 79 Kitaccax u3ydaeTcsl yueOHbIN Kypc « AnreOpa, KOTOPBIH
BKJIIOYACT CJCAYIOIIME OCHOBHBIC pa3felibl coiepkaHus: «Yucma U BBIYMCICHUS,
«AnreOpanyeckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha u3ydenue yueObHOTro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 knacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KJIACC
Yuciia v BbIYHMCICHUSA

JlpoOu 0OBIKHOBCHHBIEC U IECATHYHBIC, IEPEX0/T OT OJAHOM (POPMBI 3aIIKUCH APOOEH K IPyTrou.
HOHSITI/IG paIII/IOHaJH)HOFO qucia, 3aluch, CpaBHeHI/IC, ynOpﬂI{O'—II/IBaHI/Ie paIII/IOHaJIBHI)IX YHUCCII.
ApudmMeTHIecKre IeHCTBHS C PAllMOHAIBHBIMU YKCIIaMu. PelieHue 3aa4 u3 peanbHOM MPaKTUKA
Ha YacTH, Ha IPOOH.

Crenenb ¢ HaTypallbHbIM IOKa3aTeJeM: OIpelelieHHe, IpeoOpa3oBaHNEe BBIPAKEHUI Ha
OCHOBE OIpEEICHNUs, 3aiCh 0OIbIINX Yncen. [IpomeHTsl, 3anuch MPOIEHTOB B BUJE IpoOU U
Ipobu B BUJIEe MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOLIEHTHI, PELIEHUE 33/]a4 U3 peaibHOU
IIPAKTHKU.

IIpuMeHeHne IPU3HAKOB JACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATyPAJIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 00paTHasi MPONOPIIMOHATIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPDAXKEHMS C IepeMeHHOM. [lomycThMble 3HaueHUs
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEX/Ty BEJIMYMHAMU B Bujie (opMyJbl. Beruncienus
no ¢opmynam. [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUMN, TOKJIECTBEHHO PaBHBIE BBIPAKEHUS,
npaBuia MpeodpazoBaHKs CyMM U MPOU3BEACHUH, MPaBUIa PACKPBITUS CKOOOK M NMPUBEACHUS
IMOJO0HBIX ClIara€MbIX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnHowienbl 1 MHOrowieHsl. CteneHb MHorowieHa. CloXeHHe, BBIYUTaHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyJbl COKPAIIEHHOIO YMHOYKEHHs: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.

<DopMyJ1a Pa3HOCTHU KBaApPAaTOB. PaznoxxeHne MHOTO4JIEHOB HA MHOXKUTEIIN.

YpaBHeHUs1 1 HEPABEHCTBA



VYpaBHEHHE, KOPEHb ypaBHEHMs, MpaBWila NpeoOpa3oBaHMs ypaBHEHUs, PAaBHOCHIBHOCTb
YPaBHEHHUH.

JIuneliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHUH. COCTaBICHME YpaBHEHHMH IO YCIIOBUIO 3ajaud. Penienue
TEKCTOBBIX 3a/]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOE ypaBHEHHE C JBYMS IMEPEMEHHBIMU H ero rpaduk. Cucrema OBYX JTHMHEHHBIX
YPaBHEHUH ¢ JBYMs IepeMeHHbIMHU. PemieHue cucreM ypaBHEHHMH CIIOCOOOM IOACTAaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a1a4 ¢ IIOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKINHA

Koopaunara Toukn Ha mnpsMoil. UYucinoBble NpoMEXyTKU. PaccrosiHue Mexay AByMs
TOYKaMHU KOOPJAMHATHON IIPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca W OpAMHATa TOYKM Ha
KoopanHaTHOM miockocTu. IIpumeps! rpadukos, 3agaHHbIX (opmyiaamu. UYreHue rpadukoB
peanbHbIX 3aBUcuMocTel. [lonarue pynkuuu. I'papuk ¢pynkuuu. ColictBa ¢pyHKuui. Jluneinas
bynkuus, e€ rpaduk. 'paduk pynkuun y = [X|. I'paduyeckoe penieHne IMHEHHBIX YpaBHECHUH 1
CHUCTEM JIMHEHHBIX YPABHEHUM.

8 KUIACC

Yucsia ¥ BbIYUCICHUSA

KBanpatHelii kopeHb u3 umcna. [loHstne 00 wuppanuoHanbHOM uucie. JlecsTHUHBIE
NpUOIKEHNS UppalMOHaIbHBIX uncen. CBolicTBa apuMETUUECKUX KBaJpaTHBIX KOPHEW U MX
OpUMEHEeHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

CreneHs ¢ 1e7bIM IT0Ka3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3alKCh YKCIIA.

AuredpanyecKkne BbIPaKeHUS

KBazpaTHblil TpEXUIIEH, pPa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOXKHUTEIIN.

Anrebpanyeckass Jpodb. OcHOBHOe CBOWCTBO anredpamdeckoid napoOu. CroxeHue,
BBIYUTAHUE, YMHOXKEHUE, JIeJIeHNe aiaredpanueckux ApoOeil. PanmoHanbHble BBIpaXXEHUS M UX
npeobpazoBaHue.

YpaBHeHHUsI M HEPABEHCTBA

KBanparHoe ypaBHeHue, Qopmyia KOpHeHl KBajapaTHoOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMH, CBOASIIMXCA K JMHEWHBIM M KBajapaTHeIM. IIpocreiimme apoOHO-
palOHAIbHbIE YPaBHEHHS.

I'paduueckas uHTEpHpeTanus ypaBHEHUH C JABYMSI MEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHUH € IBYMsI IEPEMEHHBIMU. [ [puMepsI penieHust CHcTeM HEIMHEVMHBIX YPAaBHEHUH € IBYMs

NEPpCMCHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 alre0OpanyecKuM CriocoOoM.



UucnoBble HepaBeHCTBA M MX CBoiicTBAa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOI.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepemMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitre dynkiuu. O0IaCTh ONMPEACICHUS U MHOXKECTBO 3HaYeHUH (yHKIHH. CIocoObI
3amanus QyHKIUH.

I'padux Pynkmuu. Yrenue cBoiictB ¢yHkuuu mo e€ rpaduky. Ilpumepst rpadukos
(GYHKIUH, OTpaXKaIOUINX PeaTbHbIC MTPOIECCHI.

OYHKIMH, ONUCHIBAIOIINE TPSIMYI0 B OOPATHYIO MPOTMOPIMOHATHHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHKIEE y = X2, y = X3, y = \x, y=|x|. [padudeckoe pemeHne ypaBHEHHIT U CHCTEM
YPaBHEHUM.

9 KJIACC

Yucsia ¥ BbIYUCICHUSA

PanmonaneHble uncia, UppalMOHANBHBIC YKCIa, KOHEUYHbIE U OECKOHEYHbIE JECSITHYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JICHCTBUTENbHBIC 4YHCIA KaKk OCCKOHCYHBIC
JecsTHYHbIE ApoOu. B3auMHO 0IHO3HaYHOE COOTBETCTBUE MEKy MHOKECTBOM JICHCTBUTENbHBIX

4yyuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHuE [EHCTBUTENBHBIX 4YHCET, apU(PMETHYECKHue NIEUCTBUS C JEHCTBUTEIIbHBIMU
YHUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, AJIUTEILHOCTh IIPOLIECCOB B OKPYIKAIOIIEM MUPE.

[TpuOmmk€HHOE 3HAYEHHWE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyriieHue 4uced.
ITpukuaka v OLeHKa Pe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHus! M HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBagparHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOISIINXCS K KBaAPATHBIM. bUKBagpaTHoe
ypaBHeHuE. [IpuMepshl pelieHuss ypaBHEHH TPETbe M YETBEPTOM CTENEHEH Pa3JIOKEHHUEM Ha

MHOXUTCIIN.

Pemenue npoOHO-parimoHAILHBIX YpaBHEHUN. PerieHre TeKCTOBBIX 3a1a4 alreOpandecKuM
METOJIOM.

VYpaBHeHHe ¢ ByMsl MepeMeHHbIMU U ero rpaduk. Pemenue cuctem IBYX JIMHEHHBIX
YpPaBHEHUN C JByMs IIEpEMEHHbIMU. PellleHHe CHCTeM JBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpPOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH ¢
JByMsI IIEPEMEHHBIMU.

Pemienmne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CriocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JNMHEHHBIX HEPABEHCTB C OJHOM NEepeMEHHOW. PelieHue cucrteM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepeMeHHOH. KBaapaTtHele HepaBeHcTBa. ['padumueckas mMHTEpHIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢yukuus, e€ rpaduxk u cpoiictBa. [lapabona, KoopauHATBHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn Gyskmumii: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| , # uX CBO}CTBa.
YucnoBble NOCJIeA0BATEIHLHOCTH U IIPOrPECcCUH

[ToHsATHE YMCIIOBOM IMOCIIEIOBATEIBLHOCTH. 3aJJaHHE TOCIIEOBATEIILHOCTH PEKYPPEHTHOU
dbopmyIoit u popmyIIol n-ro diIeHa.

Apudmernueckas 1 reomeTpuuecKkas nporpeccuu. @opmyiibl 7-ro 4ieHa apupMeTudecKoit
Y TEOMETPUYECKON IIPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300pakeHre 4YICHOB apHU(PMETUYECKOH W TECOMETPUYECKOH Mporpeccuii TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIBbHBINA POCT. CI10XKHBIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOGHUS INpOrpaMMbl  yuyeOHOro Kypca «AinreGpay
XapaKTePU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K TMPOUUIOMY UM HACTOSILIEMY POCCHMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHMKEHHSM POCCHMCKMX MAaT€MAaTUKOB H POCCHUHCKOM
MaTeMaTUYECKOM IIKOJIbI, K UCIOJBb30BAHUIO dTUX JOCTUKEHUH B IPYTUX HAYKaX U IMPUKIIATHBIX

chepax;
2) rpasKIaHCKOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TpakJaHWHA M peau3alliyd €ro Ipas,
OpPEJCTAaBICHUEM O MaTEeMaTHYeCKMX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIEHUH, TPOLIETyp TPaKIaHCKOTro oOIiecTBa (HampuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
0OCYX/IEHUIO 3THYECKHUX MPOOJeM, CBSI3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HAyKH, OCO3HAHHEM BaKHOCTHU MOPAIbHO-3THUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacCTHE€ B PEUICHMM NPAKTUYECKHUX 3aJad MaTeMaTH4eCKON
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCel
XKHU3HH VI YCHEIHON MPo(ecCHOHAIBHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HaHHBIM BBIOOPOM U IIOCTPOCHMEM WHIUBUAYAJIbHOW TpPAeKTOPUM OOpa3oBaHUA M
KU3HEHHBIX TUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;



4) acTeTHYECKOE BOCIUTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MaTEeMaTUYECKUX
00BEKTOB, 3aj1a4, PEIICHU, PACCYK/ICHUI, YMEHHUIO BUACTh MATEMaTUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpHEHTAIEeH B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW NEATENhbHOCTH, ITAloOB €€ pa3BUTUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTYpO Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJECHUEM MPOCTEHUIIMMH HAaBBbIKAMHU
M CCJIEI0BATENbCKON IEATEIbHOCTH;

6) puznyeckoe BocnuTanue, GOpMUPOBaHHE KYJIbTYPHI 310POBbS H SMOIOHATHHOTO
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHATh MaTEMaTUUECKHUE 3HAHNUS B MHTEPECaX CBOETO 310POBbsI, BEJICHUS
3I0pOBOTO 00pasa >KM3HH (3A0POBOE MUTaHME, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
peryisipaast pusmyecKkasi akTHBHOCTB), C(HOPMHPOBAHHOCTHIO HaBbIKa pe(IeKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) IKOJI0rM4YecKoe BOCIIUTAHUE:

OpUEHTallel Ha NPUMEHEHHWE MaTeMAaTUYEeCKUX 3HaHWM JUIsl pelleHus 3ajad B 00JacTH
COXPAHHOCTH OKpYXXalolled cpelpl, IJIaHUPOBaHUS IIOCTYIIKOB M OLIEHKM HMX BO3MOJKHBIX
MOCNEACTBUM ISl OKpY’KaloLIel cpesbl, 0CO3HAHUEM TJI00AIBHOIO XapakTepa SKOJIOTMYECKHUX
npo0JeM U MyTel ux pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI Cpelbl:
TOTOBHOCTHIO K JEMCTBUSIM B YCJIOBUSX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUYECKYIO JEATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y JPYTHX

J'II-O)IGfI, HpI/IO6pCTaTB B COBMECTHOM JCATCIIBHOCTU HOBBIC 3HAHWS, HABBIKKM M KOMIICTCHIIUNU U3
OIIbITa JPYTUX,

HE0O0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (OPMYJIHPOBAThH HJIEH,
MOHSTHSI, TUIOTE3bl 00 0OBEKTAaX M SBIEHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TPeOYIOUIMI KOHTpMEp, KOPPEKTHPOBAaTh NMPUHUMAEMble pPEUICHHUs U JIeHCTBUS,
(bopMyIMpOBATH M OLIEHUBATH PUCKHU U MOCIEICTBUS, HOPMUPOBATH OIBIT.
METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

Ba3oBble JJoruuyeckue geiicTBUA:



e BBUIBJISATh U XapaKTEPU30BaTh CYIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATHH, OTHOIICHUH MEXAy HOHATUSAMH, (OPMYIUPOBATH OIpPEACICHUS TOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(PUKALMK, OCHOBAHUS AJIsi 0000LIEeHNS U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3a;

e BOCIPUHMMATh, (OPMYJIMPOBATH U INPEOOPa30BBIBATh CYXKACHUSA: YTBEPAMUTEIbHbIE U
OTpHIIATENbHBIC, €TMHIUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,

e BBUIBJIATh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M MPOTUBOpEYUs B (akTax,
JAHHBIX, HAOMIOACHUSAX M YTBEPKICHUAX, MNpeajaraTb KPUTEPUH IS BbBISIBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEIAYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3buparh JOKA3aTEJIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IPSAMbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSITEJIBHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (aKToB,
BBICTpAauBaTh APIyMEHTAIMIO, MPUBOJIUTH NMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh crnoco0 pemieHus y4eOHOH 3agaun (CpaBHUBAThb HECKOJIBKO BapHAaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAALIMM C y4€TOM CaMOCTOSATENbHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCcKHe AeHCTBHS:

e HCIIOJIB30BATh BOTPOCHI KAK UCCIIECAOBATEIHCKUH HHCTPYMEHT ITO3HAHUS, (OPMYITUPOBATH
BOIIPOCHI, (PUKCUPYIOIIHME MPOTHBOPEUYHE, MPOOJIEMY, CAaMOCTOSATEIBLHO YCTaHABIMBATH
HCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MTO3UIUIO, MHCHHC,

e TIPOBOJUTH II0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM 3KCIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEMAaTHYECKOTO O0BEKTA,
3aBUCHUMOCTEN 00HEKTOB MEXIy COOOI;

e CaMOCTOSTENHHO (HOPMYITHPOBATH 0OOOIIECHHS U BBIBOJIBI ITO pe3yJIbTaTaM IMPOBEIEHHOTO
HAOMIO/IEHUs, WCCIEOBaHMs, OIICHWBATh JOCTOBEPHOCTh TMOTYUYEHHBIX pPE3yJbTaTOB,
BBLIBOJIOB M O0OOIIEHU;

e TPOTHO3UPOBATH BOZMOKHOE Pa3BUTHUE MPOIECCa, a TAKXKE BBIABUTATDH MPEATIOTIOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Padora ¢ naopmanmeii:

e  BBUIBJIATH HEAOCTATOUHOCTh U M30BITOYHOCTh MH(POPMALIMH, TaHHBIX, HEOOXOIUMBIX IS
peueHus 3a1a4u;

e BbIOMpaTh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPHPETHPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (hOPM MpeICcTaBICHHUS;

e BbIOMpaTh GopMy MpeacTaBIeHUS MHPOPMALMU U WUTIOCTPUPOBATH pelIaeMble 3a1a4H
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

e OIICHUWBATh HAAE&KHOCTh MH(OPMAIMHM MO KPUTEPHSM, NMPEITIOKEHHBIM YUUTEIEM HIIH
c(hOpMyJIHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe yueOHbIe JeHCTBHUSA:

e BOCIPUHHMMATH U (HOPMYIUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBHSIMU U LEISIMU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOXO TOUKY 3PEHUS B YCTHBIX M TICEMEHHBIX
TEKCTaxX, JlaBaTh MOSCHEHUS 10 XOJy peIICHHUs 3aJaud, KOMMEHTHPOBATH IOJIy4YEHHBIH
pe3yJbTar;

e B Xx0Jie 00CYXIEHHUS 33aJaBaTh BOIIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, IPOOIEMBI,
pemraemMoi 3a/1auu, BBHICKA3bIBaTh MJIEH, HAIIEICHHBIC HA MOMCK PELICHUs, COMOCTABIIATh



CBOM CYXJICHUS C CYXKJICHUSIMH JPYTUX YIACTHUKOB JHAJIOTa, OOHAPYKUBATh pa3IHune U
CXOACTBO TIO3UIMH, B KOpPpeKTHOW (opme (opMyaupoBaTh pasHOINIACHS, CBOH
BO3PaKCHUS;

e TMPEACTABIATh PE3YyIbTATHl PEIICHUs 3a]add, SKCIICPUMEHTA, WCCICIOBaHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (OpPMAT BBICTYIUICHHS C y4Y€TOM 3aJiad IPE3CHTAIlUU |
O0COOEHHOCTEHN ayAUTOPUH;

e [OHUMAaTh M UCIOJIb30BaTh MPEUMYIIECCTBA KOMAaHIHOW U MHIUBUIYAIbHONW pabOTHI MIPH
pelIeHnr yu4eOHBIX MaTEMaTHYECKUX 3a7a4;

e IPUHUMATh II€JIb COBMECTHOH JEATEIbHOCTH, TUIAHUPOBATh OPTaHHW3AI[MI0 COBMECTHOM
paboThI, pacrpenensaTh BUIAbI paboT, JOTOBAapUBATHCS, 00CYKIATh MPOLECC U PE3yIbTAT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e yYacTBOBAaTh B IPYIIOBBIX GopmMax paboThl (00CykIeHUsI, OOMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U JIPYTHE), BBIMOIHITH CBOIO YacTh PaOOThl M1 KOOPJAUHUPOBATH CBOM JICHCTBUS C
JPYTHEMH 9JICHAMU KOMAaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOLIUI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:

e  CaMOCTOSITENILHO COCTABIISATH IUIAH, JITOPUTM PELICHUS 3a/1a41 (WM €T0 YacTh), BHIOMPATh
croco0 pemeHuss ¢ y4€TOM HMEIOIIHUXCS PEeCypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaLIUHU.

CﬁMOKOHTpOJIb, 3MOLIUOHAJILHBLIA HHTEJLJIEKT:

e BJIQJIETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yJsibTaTa pelieHus
MaTeMaTU4YeCKOU 3a1a4u;

e INPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIpHM PELICHUM 33Ja4d, BHOCUTh
KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAalEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLICHMBATb COOTBETCTBUE PE3YJIbTATA NEATECIBHOCTU ITOCTABICHHOW LIENU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHKEHUS WIN HEJOCTHKEHUS 1eNIU, HAXOIUTh OLIMOKY, AaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K konny oOydenus B 7 kJjacce oOydaromuiics MNOJYyYUT CIEAYIOLIUE TPEeAMETHbIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCIECHUSA

BoimonHsATe, coderass YCTHbIE U NHUCbMEHHbIE NPHUEMBI, apupMeTHUecKHue AEeUCTBUSA C
panoOHaIbHBIMU YHCIIAMU.

Haxonuth 3HaueHMsT 4YMCIIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYMCIICHUS 3HAYCHUI JPOOHBIX BBIPAKEHH, COAEPKANIMX OOBIKHOBEHHBIC H
JeCATUYHbIE TPOOH.

[TepexoauTh OT OJHOW (POPMBI 3aNUCH YHCEN K APYrod (mpeoOpa3oBBIBaTh NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOH).



CpaBHUBATH U YIIOPAIOUNBATH PALIMOHAIBHBIE YUCIA.
OKpyriasTh yncia.

BrImonaaTs IPUKUAKY W OLHCHKY pE€3yJibTara BBI‘{HCHCHI/Iﬁ, OLICHKY 3HAYEHHH YHCJIOBBIX
BLIpB,)KCHPIfI. BrInmonHsaTh ﬂCﬁCTBHH CO CTCIICHAMMU C HAaTypPaJIbHBIMH I1OKA3aTCIISIMU.

HpI/IMeHHTB IIPU3HAKHU ACTITUMOCTH, Pa3JI0OKCHHUEC HAa MHOXHTECIN HATypaJIbHbIX YHCCII.

PemnraTs IMPAKTUKO-OPUCHTUPOBAHHLIC 3aJa4yr, CBA3aHHBIC C OTHOHICHUEM BCJIIMYHH,
MMPpONnOpUUOHAJIBHOCTBIO BCIIMYUH, IIPOUCHTAMU, HHTCPIIPETUPOBATL PC3YJIbTAThl PCIICHUS 3aaa4
C y‘léTOM OrpaHH‘leHI/Iﬁ, CBSI3aHHBIX CO CBOHMCTBaAMH paccMaTpuBaCMbIX 00BEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBath anreOpanyecKyo TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuania.

HaxoauTte 3HaueHus 6yKBeHHLIX Bpra)I(CHI/Iﬁ IIpH 3a1aHHBIX 3HAYCHUAX IICPCMCHHDbIX.

BeinonuaTe npeoOpa3oBaHus 1€0r0 BBIPAXKEHHUS B MHOTOWIEH MPUBEIECHUEM HOJOOHBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BBINIONHATE YMHOXXEHHME OJHOYIEHA HAa MHOIOYIEH M MHOIOYICHAa HAa MHOIOWIEH,
OPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKEHWE MHOTOUYIEHOB HAa MHOXKUTENIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMyYJ COKpaIEHHOro

YMHOKCHHA.

HpI/IMerlTL npeo6pa303aHI/Is[ MHOI'OYWICHOB [JIsI PCHICHUA PpPa3jIMYHBIX 3aaad U3
MaTCMAaTUKH, CMC)KHbBIX IIPCAMETOB, U3 peaﬂBHOﬁ IMMPAKTHUKHU.

Hcnonp30BaTh CBOICTBA CTENEHEN ¢ HATYpPaJIbHBIMH MOKa3aTeNIIMU JUIsl TpeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHHUs M HEPABEHCTBA

Pewiats yiMHEVHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHss IIpaBUja Iepexona OT
HCXOJIHOTO YpaBHEHUs K pPaBHOCWIBHOMY eMy. lIpoBepsATh, fABISIETCS JIM YUCIO KOpPHEM
YpaBHEHU.

[TpumensTh rpaduueckre METObI IPH PEIICHNN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath npuMepsl map YUCe, SIBISIOMIMXCS PEIIEHHEM JIMHEHHOT0 YpaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JUHEWHOTOo YypaBHEHHS C JBYMs
MEePEMEHHBIMH, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemwats cucremsl ABYX JIMHEHHBIX YPAaBHEHWMU C ABYyMs IIEPEMEHHBIMH, B TOM 4MCIIE
rpaguvecKy.



CocTaBisiTh M pellaTh JUHEWMHOE YpAaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHHUH 10
YCJIOBHIO 3a/1aud, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJla4d MOJIyYCHHBIN
pe3yJbTar.

DOyHKIUHA

H300paxarh Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3allUCHIBATh YHWCJIOBBIE TPOMEXKYTKH Ha

aﬂre6paH‘l€CKOM SA3BIKE.

OtmedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIMHATaM, CTPOWTH
rpaduku TuHEeHHBIX QyHKIUHA. CTpouTh rpaduK QyHKIUU Y = [X|.

OnuchIBaTh C MOMOIIBIO (DYHKIIMI U3BECTHBIC 3aBUCUMOCTH MEXIY BETMYMHAMHK: CKOPOCTb,
BpEMsi, PaCCTOSTHUE, IIEHA, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEIIBHOCTE, BPeMsi, 00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cocod mpeacTaBiIeHUs W aHaidu3a UHGOpPMAIUH, U3BJICKATh U
MHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(GHUKOB PEATbHBIX MPOLECCOB U 3aBUCHMOCTEH.

K kxonny oOyueHus B 8 kJjacce oOydaromuiicss MNOJYyYUT CIEAYIOLIUE IPEAMETHBIE
PE3YJIbTATHI:

Yuciia 1 BLIYUCIECHUSA

Hcnonp30BaTh HavyalIbHBIE MPEICTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYTJIEHHS M BBIYHCICHUHN, H300pa)kaTh EHCTBUTENBHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apUPMETHIECKOTO KBaIPATHOTO KOPHS, HAXOIUTh KBaJI[paTHBIE KOPHH,
UCTIONB3YSl TMPU HEOOXOMMMOCTH KaJIbKYJIATOpP, BBIOJHATH MPeoOpa3oBaHUSI BBIPAKEHUH,

CoEpKalNX KBAIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaThk 3amucu OOJBIIUX M MaJIbIX YUCET C TOMOIIBI0 JIECATUYHBIX JpoOed u
crernener uucina 10.

AuiredpanyecKkue BbIpasKeHUs1

HpI/IMerlTB IOHATHUC CTCIICHU C LOCJIbIM IIOKAa3aTCJICM, BBIIIOJIHATH HpeO6p330BaHI/I${
BLIpa)KeHPIfI, COACPpIKAIUX CTCIICHU C TCJIBIM ITOKA3aTCIICM.

BbBINOAHATE TOXIECTBEHHbIE MpPeoOpa3oBaHUsl pAIlMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI ACMCTBUI HaJl MHOTOWIEHAMH U ajreOpanyecKuMu JpoOsiMH.

PacknagniBaTh KBa,[[paTHBIﬁ TpéX‘-IJ'ICH Ha MHOXXHTCIIN.

HpI/IMeHHTL HpCO6paBOBaHH${ BLIpa)KCHI/II\/'I IJIg pCIICHUS pa3JIMYHBIX 3ala4 U3 MAaTCMATUKH,
CMCKHBIX TPEIMETOB, U3 peam)HOﬁ IMPAKTHUKH.

YpaBHeHUs] 1 HEPABEHCTBA



Pemate nuHelHbIE, KBaIpaTHbIE YPAaBHEHHUs M PALIMOHAJIbHBIE YPABHEHMS, CBOASIIHAECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

IIpoBOINTH MPOCTENIIME UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKux MpeicTaBlIeH!H (YCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WU CUCTEMA
YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[TepexoauTe OT cloBecHOW (OPMYIUPOBKU 3aJaud K €& anreOpanyecKkol MOJeNnu C
IIOMOLIBI0 COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YpaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIYUYEHHBIN pe3yJsIbTar.

ITpMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, PEIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKINHA

[ToHuMaTh 1 UCNIOJIB30BaTh (PYHKIIMOHAIBHBIE IOHATHS U A3bIK (TE€PMUHBI, CHMBOJINYECKHE
0003HaYCHMSI ), ONIPEICIIATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apryMEHTa, OIPE/ICIATh CBOWCTBA
¢byHkmH 1Mo e€ rpaduky.

CrpouTs rpaduku dJIeMeHTApHBIX (YHKIUN BUIA:

y=k/x, y =x2, y = x3,y = x|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (DYHKIMH 110 €&
rpaduky.

K xoHmy oOyueHus B 9 kiacce oOydaroumuiics NOMY4YHUT CIEIyIOIUE MpPeIMETHbIE
pe3yJIbTaThl:

Yucaa ¥ BLIYUCIEHUS
CpaBHI/IBaTB U YIIOpAAOYNBATH PALITMOHAJIBHBIC U UPPAllUOHAJIbHBIC YU CJIA.

BreimonasaTs apI/ICI)MeTI/I"IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIAMH, COUCTasl YCTHBIC U
INMUCbMECHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYUCIICHUSA C UPppallOHAJIBHBIMHA YK CIIaMU.

HaxonnTe 3Ha4eHUs CTENEHEH ¢ LEIbIMHM MOKA3aTelsIMA U KOPHEW, BBIYUCIIATh 3HAYEHUS
YHCJIOBBIX BBIPAKECHUM.

OKpyIJIATh JEHCTBUTENIBHBIE YHWCIA, BBIIOJHATH IPUKHUAKY pPE3yJlbTaTa BBIYMCIICHH,
OLICHKY YMCJIOBBIX BBIPAXKCHUM.

YpaBHeHHUs M HEPABEHCTBA

PemaTe IMHEWHBIE U KBaIpaTHbIE YPABHEHUS, YPABHEHNS, CBOSIIHAECS K HUM, IPOCTEMIINE
JIpOoOHO-palOHANIbHBIE YPABHEHUS.

Pemats cucrembl ABYX JIMHEHHBIX YPaBHEHHMM C JBYMs NEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJIACTCS JTMHEUHBIM.



Pemate TekcTOBBIE 3a7auM aareOpayecKuM CIIOCOOOM C IOMOUIbKO COCTABICHMS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIIME UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKux MpeicTaBlIeH!H (YCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WU CUCTEMA

YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate JnuHeEWHBIE HEPABEHCTBA, KBAJApPAaTHBICE HEPABEHCTBA, H300pakaTh pEILICHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMIUCBIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemate cucTeMbl IMHEHHBIX HCPABCHCTB, CUCTEMbI HCPABCHCTB, BKIIIOYAIOIINUC KBAAPAaTHOC
HEPaBCHCTBO, I/I306pa)I(aTB PEIICHUE CUCTEMbBI HCPAaBCHCTB Ha YHUCI0BOM Hp)IMOﬁ, 3aIIMChIBaThb
pPCIICHUC C TOMOIIBKO CHUMBOJIOB.

Hcmons30BaTh HEPABCHCTBA IMPHU PCIICHUHN PA3JIMYHBIX 3a/1a4.

DOyHKIUUHA

Pacrnio3naBath QyHKIIMH U3YYEHHBIX BHIOB. [[0Ka3bIBaTh CXEMAaTHIECKU PACIIONIOKEHHE HA
KOOpJMHATHON IJIOCKOCTH rpaduKoB byHKIMH
puga:y =kx, y=hkx + b, y=kix, y=ax2 +bx+c, y=x3, y= xy= |x|, B

3aBHCHUMOCTH OT 3HaUCHHI KO3 PHUINEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUH.

Crpouth 1 u300paXkaTb CXEMaTHUYECKH IpaUKM KBaJIpaTUYHbIX (YHKIMHA, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpadrKaMm.

PacnioznaBath kBagpaTnyHyto GYyHKIUIO 10 POpMyJie, TPUBOIUTH IPUMEPHI KBaIpaTUUHBIX
(GYyHKUMN U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

YucaoBble N0OCI€I0BATEILHOCTH 1 nmporpeccun

Pacnio3naBath apupMeTHYECKYI0O U TEOMETPUUECKYIO MPOTPECCUU MPU PA3HBIX CHOCOOaX
3a/laHusl.

BbINONHATE BBIMMCICHHUS C HUCHOJIb30BaHUEM (OPMYJ N-ro wieHa apupMeTHYecKod u
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIbHOCTH TOYKaMH Ha KOOleHHaTHOﬁ TIJIOCKOCTH.

Pemats 3a1aun, CBsAI3aHHBIE C YMCIOBBIMU I10CIIEJOBATEIBHOCTAMHU, B TOM UUCIIE 3a/1a4H U3
peasibHOM JKM3HHU (C UCTIONIBb30BAaHUEM KaJIbKYJISATOPA, HU(POBBIX TEXHOJOTHUH).



7 KJIACC
Ne HaumeHoBaHUe pa3zesioB U TeM
n/n IIpOrpaMMbl Bcero
1 Yucsia v BeIYUCIeHUsA. PaimoHanbHble 25
qyucaa
2 Anrebpanyeckre BhIpaXKeHHUs 27
3 YpaBHeHUA U HepaBeHCTBaA 20
4 KoopauHaTts! ¥ rpadpuku. PyHKIUM 24
5 [ToBTOpeHUe U 060011eHHE 6
OBIIEE KOJIMYECTBO YACOB I10 102
[IPOTPAMME
8 KUIACC
Ne HanMeHOBaHMe pa3ziesioB U TeEM
n/n IIPOrpaMMBbl Bcero
1 Yucaa v BbiurcaeHus. KBajpaTHbeie KopHu 15
2 Yucnaa u BeiyucjaeHus. CTeneHsb C LeJIbIM 7
noKasareJsieM
3 Anrebpanyeckre BblpaXKeHHs. 5
KBazpaTHbIN TpéxuieH
4 Anrebpanyeckre BbIpaXKeHUs. 15
Anrebpauyeckas Apobb
5 YpaBHeHUd U HepaBeHCTBa. KBajjpaTHbie 15
ypaBHeHUA
6 YpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI 13
ypaBHEHUU
7 YpaBHenud v HepaBeHcTBa. HepaBenctea 12

TEMATHYECKOE INTAHUPOBAHUE

KosimyecTBOo 4acoB

KoHTpo/ibHbIE
paboThl

1

(35 T SR G G WU

[IpakTHUYecKkue
paboThl

KosinyecTBO 4yacoB

KoHTpoJibHBIE
paboThI

[IpakTHYeckue
paboThl

JnekTpoHHbIEe (UPOBbIE) 06pa30BaTEbHbIE
pecypchl

bu6auoTteka IJOK https://m.edsoo.ru/7f415b90

bu6anoTeka L[OK https://m.edsoo.ru/7f415b90
bu6anoTeka L[OK https://m.edsoo.ru/7f415b90
bu6anoTeka L[OK https://m.edsoo.ru/7f415b90
bu6anoTeka L[OK https://m.edsoo.ru/7f415b90

JnexkTpoHHbIEe (LU POBLIE) 06PA30BaATEIbHbIE
pecypchl

Bu6anoTeka [OK https://m.edsoo.ru/7f417af8
bu6snoTreka IJOK https://m.edsoo.ru/7f417af8

Bu6anoTeka [OK https://m.edsoo.ru/7f417af8

bu6saunoreka [JOK https://m.edsoo.ru/7f417af8

bu6saunoreka [JOK https://m.edsoo.ru/7f417af8

Bu6anoTeka [OK https://m.edsoo.ru/7f417af8

Bub6anoTeka [OK https://m.edsoo.ru/7f417af8
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Ne HavmeHoBaHUe pa3ziesioB U TEM

n/n IIpOrpaMMbl Bcero
8 ®yHkunu. OCHOBHBIE TOHATHUSA 5
9 ®yHkuuu. YucioBble PyHKIUU 9
10  TloBTOpeHUEe K 0606ILIEHUE 6

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102
9 KJIACC

Ne HauMmeHoBaHue pa3aesioB U TEM IPOrpaMMbI
n/m
1 Yucsa v BbIYUCIEHUA. JleUCTBUTE/IbHBIE YK CJIa
2 YpaBHeHUA M HepaBeHCTBA. YpaBHEHHUS C OHOU
nepeMeHHOU
3 YpaBHeHud ¥ HepaBeHCTBa. CUCTeMbI ypaBHEHUN
4 YpaBHeHud ¥ HepaBeHcTBa. HepaBeHcTBa

5 OyHKIUU

6 YucsioBble OC/IeA0BaTEe/IbHOCTH
7 [ToBTOpEeHUE, 060611IeHUE, CUCTEMATU3AIUS
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KosndecTBO 4yacosB

KoHTpoJsibHBIE
paboThl

Bcero

14

14

16

16

15

18

102

[IpakTHUYecKkue
paboThl

KosnuecTBo 4acoB

KoHTposabHbIE
paboThl

[IpakTHUyeckue
paboThl

JnieKTpoHHbIE (IUdPOBBIE) 06pa30BaTEIbHbIE
pecypchl

Bu6anoTeka [OK https://m.edsoo.ru/7f417af8
bu6saunoreka IJOK https://m.edsoo.ru/7f417af8
bu6anoTeka [IOK https://m.edsoo.ru/7f417af8

JnekTpoHHbIe (LM POBbIE) 06pa30BaTe/bHbIE
pecypchl

bubaunoTteka LIOK
https://m.edsoo.ru/7f419d08
bubaunoTteka LIOK
https://m.edsoo.ru/7f419d08

bubaunoreka LIOK
https://m.edsoo.ru/7f419d08

bubaunoreka LIOK
https://m.edsoo.ru/7f419d08
bubaunoTteka LIOK
https://m.edsoo.ru/7f419d08
bubaunoreka LIOK
https://m.edsoo.ru/7f419d08

bubauoTteka HIOK
https://m.edsoo.ru/7f419d08
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